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( 57 ) ABSTRACT 
A method of manufacturing a carbon fiber wheel rim is 
provided , including flowing steps of : preparing a core ring , 
including a core material which is disintegrable and annular ; 
continuously obliquely winding at least one first dry carbon 
yarn around the core ring , to form a first semifinished rim ; 
placing the first semifinished rim in a mold , and performing 
vacuuming , resin injection and thermoforming , to form a 
second semifinished rim ; removing the second semifinished 
rim out of the mold , and disintegrating and removing the 
core material . 

10 Claims , 6 Drawing Sheets 
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METHOD OF MANUFACTURING A CARBON FIGS . 5 and 6 are schematic diagrams of manufacturing 
FIBER WHEEL RIM a first semifinished rim of a preferable embodiment of the 

present invention ; 
BACKGROUND OF THE INVENTION FIG . 7 is a schematic diagram of a second semifinished 

5 rim with an annular groove of a preferable embodiment of 
Field of the Invention the present invention ; 

FIG . 8 is a stereogram of a carbon fiber rim of a preferable 
The present invention relates to a method of manufactur embodiment of the present invention ; 

ing a carbon fiber wheel rim . FIG . 9 is a flow diagram of a preferable embodiment of 
the present invention . 

Description of the Prior Art 
DETAILED DESCRIPTION OF THE 

A conventional method of manufacturing a carbon fiber PREFERRED EMBODIMENTS 
rim includes following steps : pre - immersing carbon fiber 
sheets in resin , pasting the carbon fiber sheets with the resin Please refer to FIGS . 1 to 9 for a preferable embodiment 
on an annular core ( such as a bladder ) into several layers , of the present invention . A method of manufacturing a 
and placing the processed annular core in a mold and carbon fiber wheel rim of the present invention includes 
molding by thermoforming . following steps . 
However , the conventional method has many disadvan A core ring 10 is prepared . The core ring 10 includes a 

tages . For example , the conventional method requires more core material 11 which is disintegrable and annular . “ Dis 
resin to pre - immerse the carbon fiber sheets ; the pre - im integrable ” may be physical or chemical . In this embodi 
mersed carbon fiber sheets need to be pasted by manpower , ment , the step of preparing the core ring 10 includes 
which is time - consuming and labor - intensive ; directions of following steps of : preparing a molding ring 12 ; coveringly 
carbon fibers of the carbon fiber sheets are inconsistent and 25 applying at least one carbon fiber material on the molding 
discontinuous , and transmission of stress may be discon ring 12 , for example , continuously obliquely winding at 
tinuous when the carbon fiber sheets are overlapped with least one second dry carbon yarn 20 around the molding ring 
each other so that structural integrity and structural strength 12 , to form an upper semifinished rim 30 ; arranging the core 
of the wheel rim are poor ; each of the overlaps of the carbon material 11 annularly on an inner side of the upper semi 
fiber sheets has large , many and uneven gaps which may 30 finished rim 30 ; arranging a reinforcement member 40 on an 
result in more large bubbles after the thermoforming and low inner side of the core material 11. The core material 11 is 
yield . selected from one of polymer material ( foamable ) , plastic , 

The present invention is , therefore , arisen to obviate or at ceramic , salt , metal , wax or other materials which is remov 
least mitigate the above - mentioned disadvantages . able . The molding ring 12 and the reinforcement member 40 

35 may be made of heat resistant and hard material ( such as 
SUMMARY OF THE INVENTION carbon fiber composite ) so as to improve structural strength 

of the carbon fiber rim . However , the reinforcement member 
40 may be omitted . The carbon fiber material includes at The main object of the present invention is to provide a least one second dry carbon yarn 20 which includes a method of manufacturing a carbon fiber wheel rim which is 40 plurality of carbon fibers . The at least one second dry carbon simple , more efficient and with high yield , and the wheel rim yarn 20 is wound around the molding ring 12 into several made by the method has preferable structural strength . layers . Winding angles of the second dry carbon yarn 20 of To achieve the above and other objects , the present every neighboring two of the layers are different so as to invention provides a method of manufacturing a carbon fiber improve tensile strength of the carbon fiber rim 1 for 

wheel rim , including following steps of : preparing a core 45 preferable durability . However , it is also feasible to paste at 
ring , including a core material which is disintegrable and least one pre - immersed carbon fiber sheet on the molding 
annular ; continuously obliquely winding at least one first dry ring to form the upper semifinished rim . 
carbon yarn around the core ring , to form a first semifinished At least one first dry carbon yarn 50 is continuously 
rim ; placing the first semifinished rim in a mold , and obliquely wound around the core ring 10 , to form a first 
performing vacuuming , resin injection and thermoforming , 50 semifinished rim 60. The first dry carbon yarn 50 includes 
to form a second semifinished rim ; removing the second the plurality of carbon fibers . The at least one first dry carbon 
semifinished rim out of the mold , and disintegrating and yarn 50 is wound around the core ring 10 into several layers , 
removing the core material . and winding angles of the at least one first dry carbon yarn 

The present invention will become more obvious from the 50 of every neighboring two of the layers are different so as 
following description when taken in connection with the 55 to provide high tensile strength of the carbon fiber rim 1 for 
accompanying drawings , which show , for purpose of illus preferable durability . 
trations only , the preferred embodiment ( s ) in accordance The first semifinished rim 60 is placed in a mold , and 
with the present invention . vacuuming , resin injection and thermoforming ( curing ) are 

carried out , to form a second semifinished rim 70. The 
BRIEF DESCRIPTION OF THE DRAWINGS 60 vacuuming allows the resin to fully infiltrate into apertures 

between the at least one first and second dry carbon yarn 50 , 
FIGS . 1 and 2 are schematic diagrams of manufacturing 20 so as to improve integrity and toughness of the carbon 

an upper semifinished rim of a preferable embodiment of the fiber rim 1. At this step , it is unnecessary to provide an 
present invention ; internal pressure or force to push the first semifinished rim 

FIGS . 3 and 4 are schematic diagrams of manufacturing 65 60 toward an inner surface of the mold and there is only low 
a core ring of a preferable embodiment of the present heat deformation of the core material 11 , thus increasing 
invention ; production yield . 
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The second semifinished rim 70 is removed out of the preparing a core ring , being annularly solid and including 
mold and the core material 11 is disintegrated and removed . a core material which is disintegrable and annular ; 
Any of the polymer material , plastic , ceramics and salt is continuously obliquely winding at least one first dry 
disintegrated and removed by liquid . Any of the plastic and carbon yarn in contact with and around the core ring , to 
the ceramic is made of powder by compression molding . 5 form a first semifinished rim ; 
The liquid may be water or any solvent which can , physi placing the first semifinished rim in a mold , and perform cally or chemically , separate , decompose or melt the core ing vacuuming , resin injection and thermoforming , to 
material 11. Any of the metal and the wax is heated to melt form a second semifinished rim ; and removed . When the core material 11 is selected from one removing the second semifinished rim out of the mold , of the metal and the wax , a temperature of the thermoform- 10 
ing is lower than a melting point of the core material 11 . and disintegrating and removing the core material . 

2. The method of claim 1 , wherein the step of preparing According to a period of the thermoforming , the resin may 
have a different melting point after being cured . Generally , the core ring includes following steps of : 
the longer the curing period is , the higher the melting point preparing a molding ring ; 
of the resin is . For instance , the melting point of the resin 15 coveringly applying at least one carbon fiber material on 
which is cured can reach 230 ° C. by heating at 180 ° C. ( a the molding ring , to form an upper semifinished rim ; 
glass transition temperature ( Tg ) of the resin ) for 30 to 45 arranging the core material annularly on an inner side of 
minutes . A melting point of a selected one of the metal and semifinished rim . 
the wax is lower than a melting point of the resin applied in 3. The method of claim 2 , further including a step of 
the resin injection which is cured and higher than the Tg of 20 arranging a reinforcement member annularly on an inner 
the resin . For example , the melting point of the core material side of the core material . 
11 is 200 ° C. and the Tg of the resin is 180 ° C. , and the 4. The method of claim 2 , wherein the carbon fiber 
melting point of the resin which is cured is 230 ° C. so that material includes at least one second dry carbon yarn which 
the core material 11 is removable by heating to melt at a includes a plurality of carbon fibers , the at least one second 
temperature between 200 ° C. and 230 ° C. 25 dry carbon yarn is continuously obliquely wound around the 

Finally , a part of the second semifinished rim 70 is molding ring into several layers , and winding angles of the 
removed to form an annular tire groove 71 for tire assembly . at least one second dry carbon yarn of every neighboring two The step of forming the annular tire groove 71 may also be of the layers are different . performed after removing the core material 11. It is also 5. The method of claim 1 , wherein the core material is 
feasible to continuously obliquely wind the at least one first 30 selected from one of polymer material , plastic , ceramic , salt , 
dry carbon yarn around the core material without the upper metal and wax . semifinished rim and an annular groove is directly formed 
on the second semifinished rim . The annular groove is 6. The method of claim 5 , wherein any of the polymer 
configured to be assembled with a tubular tire . material , plastic , ceramics and salt is disintegrated and 

removed by liquid . In summary , the dry carbon yarn is wound continuously 35 
so that the structure is tight and uniform and has preferable 7. The method of claim 5 , wherein the core ring is made 
structural integrity . The vacuuming , resin injection and of material including plastic or ceramic via compression 
thermoforming can decrease bubbles and improve produc molding . 
tion yield and structural strength . It is unnecessary to use a 8. The method of claim 5 , wherein any of the metal and 

the wax is heated to melt and removed . bladder during molding , which reduces the steps of inflation , 40 9. The method of claim 8 , wherein a melting point of a deflation and removing from the mold and results in a simple 
and rapid manufacturing process . selected one of the metal and the wax is lower than a melting 

Although particular embodiments of the invention have point of resin applied in the resin injection which is cured 
been described in detail for purposes of illustration , various and higher than a glass transition temperature ( Tg ) of the 

resin . modifications and enhancements may be made without 45 10. The method of claim 1 , wherein the first dry carbon departing from the spirit and scope of the invention . Accord 
ingly , the invention is not to be limited except as by the yarn includes a plurality of carbon fibers , the at least one first 
appended claims . dry carbon yarn is wound around the core ring into several 

What is claimed is : layers , and winding angles of the at least one first dry carbon 
1. A method of manufacturing a carbon fiber wheel rim , 50 yarn of every neighboring two of the layers are different . 

including following steps of : 


